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THE MOSQUITOES OF JAPAN 
AND THEIR MEDICAL IMPORTANCE 


By Tsai-Yu Hsiao” and Richard M. Bohart” 


I. INTRODUCTION 


Most of the Japanese work on mosquitoes has been relatively 
unavailable, either because of publication in obscure journals or 
because it was written in Japanese. This paper is intended to fill the 
need of a general summary or synopsis. For reasons of convenience 
the area treated has been limited to the main Japanese Islands and the 
Bonin Group. The mosquito fauna of this area is predominantly Pale- 
arctic with an infusion of Oriental species, especially in Kyushu. We 
are considering a total of 44 species and subspecies of which 6 are 
Anopheles, 17 are Aedes, 15 are Culex and the rest are distrib uted 
I each to 6 other genera. A few of the species appear to be restricted 
_ to 1 or more of the main islands but most of them occur also in Korea, 
the Soviet Far East or China. Of the 44 Japanese species we have stud- 
ied material of 35 and Japanese specimens of 23. For the other species 
for most of the distribution records andfor information on disease trars- 
mission, we have had to rely on various publications. Chief among these 
are Edwards (1921), S. Yamada (1921, 1924, 1925, 1927, 1932), Midzuki 
and Mihara (1927), M. Yamada (1936), Awaya (1942), Tokunaga (1943 ), 
and Miyakawa (1945). Some of the distribution records were taken from 
relatively minor Japanese sources such as Takenaka (1934), Hirose 
(1935), Ogasawara (1939), Higashi (1939), Iwata (1940, 1941), and Iwata 
and Ushiya (1941). Some Japanese literature sources have not been a- 
vailable to us and it is probable that they contain ‘additional information 
of Japanese species. 


Four species, Tripteroides bambusa, Culiseta kanayamensi 
Aedes nobukonis and Culex fayashi were originally described in Ja pa- 
. hese. For the convenience of occidental workers we are including re- 
descriptions of these based on the originals. 


In treatment of synonymy we haye for the most part included 
only those names used by Japanese authors or by others who have work 
ed on the Japanese fauna. 


We are indebted to the U. S. National Museum for use of its 
facilities and mosquito collection; Dr. Alan Stone of the Division of In- 
sect Identification,U.S.D.A., has helped us on many problems which 

have arisen; and the keys have been checked by R. L. Ingram, CPhM, 
USN. We would also like to thank Dr. D. J. Borror and J. N. Belkin, re- 
cent collectors in Japan, for the use of their notes and specimens. 


i) Entomologist, Preventive Medicine Division, Bureau of Medicine and 
Surgery, Navy Department, 

2/ lt. Comir., H(S), USNR, Research Division, Bureau of Medicine an 
Surgery, Navy Department, 


I] KEY 10 THE MOSQUITOES OF JAPAN 


ADULTS 


Abdominal tergites without overlapping scales; palpus 
about as long as proboscis in both sexes; scutellum 
not divided into lobes (Anophelini: Anopheles) ......... 

Abdominal tergites scaled; palpus shorter than probos- 
cis in females and some males; scutellum trilobed 


except in Megarhinus (Culicini and Megarhinini) ....... 
Wing not spotted .......... «.. Anopheles insulaeflorum (p. 
Wa RG sas aS iii Sis ck Wii hn pn bustage EOheeos 
PRIPUS DAIS CDONGOG: isiicins six. edd ddcventvteinabitihesdiade Giles 
Palpus NOU PRle-Dandee sii sisies cides otasvebbese olka ie ceankah 
Wing with two white spots on apical half of costal mar 

gin; base of hind tibia not white banded .............. wictia 

5 co dabaulabeice vekouskpaduaauabaae Anopheles sinensis (p. 


Wing with four white spots on costal margin, the basal 
two much smaller; base of hind tibia with w hi te 
WOON sig is cidGUb Le oabbaiAWane ds Anopheles sineroides (p. 


Wing with only one pale spot on the costal margin;tar- 
si entirely dark; hind femur with a broad yellowish 
WHA DONG Bt UMTS coscsidesssvcausnossavacncestcandees anosuiee 
uchiees ee edd ok al Anopheles lindesaii japonicus ( p. 
Wing with 4 or 5 pale spots on costal margin; tarsi 
pale banded; hind femur otherwise marked ............... 


Wing with 4 pale spots on costal margin ...........scccceceees 
jodieiha sbude teccceccccccccceeeeeceeees ANOPheles koreicus ( p. 
Wing with 5 pale spots on costal Margin ..........cccsececeee 
jibabesuniekaeeenes Seccececcdcceceeeee ANOpheles edwardsi (p. 


Tarsi without pale band or definite pale marks ........... s 
Tarsi ng pale bands or marks at least on some seg- 
MOGI swiss, cscs DiMadbe dbke sndkabeth Sddieepetentscansaateieeeeae 


- . Scutellum with most or all scales broad and appressed; 


palpue not white tipped. .it. aids kt AS eesbesive 
Scutellum with all scales narrow Chatiugnachsbaaeeeeeteremeta 


0 


12) 


13) 


9. Scutum with a large anterior white spot which in fema- 
16 36 GIWIRG TID. 2 SPOTS ccnccocssviccecccssnavscssacteccssussse 


cditiets ciecabgatkabacteneaeee Aedes albolateralis-2/ (p. 20 


10. Abdominal tergites dark; scutal integument with a dark 
oval spot over wing base; vein 6 ending closer to 
base of wing than fork of 5; male palpus very short... 


ciibcisdideheibabouduwunesunghes ’Uranotaenia bimaculata (p. 10 
Abdominal tergites not all dark, no dark scutal spots; 
vein 6 ending nearer to wing tip than fork of 5 .......... on 


11. Vertex with narrow curved scales in median area; 
scutellum with silvery scales; thoracic integu- 
ment dark brown; abdominal tergites with lateral pa- 


pal spots or with complete basal bands .........cscceceses 

Locale tedunviaseudloludyeteeces Aedes alboscutellatus (p. 22) 
Vertex with decumbent scales broad and a ppre ssed; ' 

scutellum with at least some dark scales ................ 12 


12. Thoracic integument rather evenly dark; abdominal 
tergites with lateral white patches; male palpus 
longer than proboscis by about one-half length of 
apical segment ............. Armigeres subalbatus (p. 17) 
Thoracic integument varied, blackish on scutum with 
front margin narrowly pale, mesepimeron and ster- 
nopleuron black, pronotal lobes yellow; abdominal 
tergites with lateral silvery spots, male palpus 


short as in female ........ Tripteroides bambusa (p. 15) 
13. Scutum with a median longitudinal pale line ................. 14 
Scutum without a median pale line .............. cece cesceeceees 15 


14, Wing scales clumped at bases of fork cells and on 
crossveins, giving a spotted effect; femora and ti- 
biae with prominent apical yellowish spots; vertex 
with light yellow nanow curved scaled me dially; 
abdomen with basal pale bands; scutum witha cur- 
ved lateral yellowish line and a scattering of yel - 
lowish scales anteriorly... Culiseta kanayamensis(p. 16) 
Wing scales not clumped; tibiae all dark; vertex with 
broad appressed scales medially; abdomen with la- 
teral white spots; scutum with 2 short lateral yei- 


lowish lines; male palpus short as in female ............ 
SeAeeeEnehs abi iaibanssuabblennidcedeoceane Aedes nobukonis (p. 923) 
15. Pleuron without eecmie of broad overlapping pale 
Bl seth coewankh ddeeeiciNnccka¥edsscestedsthessbesanenaaress 16 
Pieuron with patches of ‘broad overlapping pale scales.... 19 


a: op NT geen: Blac aca cea ny Aictntcd Mes 
Japanese representative may be an undescribed species. 


3 


16. 


1%. 


18. 


19. 


20. 


21. 


22. 


23. 


Eyes with a narrow border of bluishgrey broadappres- 
sed scales almost 'to mid point; male antenna with 
specialized setae on segments VI to XI, those on VI 
consisting of 3 long, slender and pointed setae; ba- 
sistyle with a row of 3 bristles alonginner margin 
male palpus a little longer than proboscis ............... 
sve bogeeasen+dipmesine tessa seulse tus Culex rubithoracis (p. 

Eyes not bordered with broad appressed scales except 
at sides; male antenna without specialized setae; 
basistyle without 3 bristles ina row; male palpus 
two-thirds to three-quarters as long as proboscis..... 
se véeedaseSnd cia ebi Pes btaee bebees Gemeunsas Culex hayashii (p. 


Pleuron with a dark horizontal integumental stripe 
from anterior pronotal lobe to beneath wing base, 
and a shorter one beginning at anterior median an- 
gle of sternopleuron; male antenna without speci- 
B)iged, SEIRE: <. vsoscsusadicnsnaiveds Culex pallidothorax (p. 
Pleuron without dark stripes; male antenna with a 
small setal process on VII and a longer one on IKX.... 
Li ksieag Rb eletla ne uscnnebEetknevep mein Culex infantulus (p. 


Vertex with broad appressed scales at middle; palpus 
of male short as in female........ Aedes esoensis (p. 

Vertex with narrow curved scalés except at sides;pal- 
pus of male longer than prob0osSciS ......ccssssoccccsccccees 


With 4 or more lower mesepimeral bristles; abdomen 
with apical pale bands ..... do Sepeanebe Culex vorax (p. 

With fewer than 4 lower mesepimeral bristles; abdom- 
en With basal pale: bands wsiivsasics cidcbvtvcsitaecaseetaeeeecas 


Fore and mid femora, and all tibiae with a longitudin- 
al stripe in front ..... ping od wee bees oetsals Culex vagans (p. 
Fore and mid femora not striped in front ...........ccececeee 


Scutum with a very broad median stripe of darkscales, 
outer one-third of scutum, prescutellar area and 
scutellum with greyish scales..... Aedes sticticus (p. 

—— without a differentiated median stripe of sca- 

OB siceccsecnedennetpy oxseseghhncdsidesbsapusieaiadedd cs deeasomoee 


Scutal scales ochreous tinged, second division of male 
mesosome very broad and plate-like .............cceceeees 
SSMeapUEsencanvassontoesensassn Culex quinguefasciatus (p. 

Scutal scales generally reddish brown; second division 
of male mesosome somewhat More narrow .......ceceeee, 
ebeneseaeavetia steeds plecaneees Culex pipiens pallens Ss (p. 


25) 


24) 


26) 


25) 


23) 
20 


24) 
21 


30) 
22 


18) 
23 


29) 


29) 


24, 


25. 


26. 


27. 


28. 


29. 


30 


31. 


32. 


33. 


Scutum with metallic emerald green scales;proboscis 
thick on basal half, narrowed and decurved on a- 
pical half; abdominal tergites with lateral hair 
tufts on VI to VII ......... Megarhinus towadensis (p. 

Scutum without emerald green scales ....... ahceemineasaiinas © 

Proboscis- with a sharply defined pale band at or slight- 
ly beyond the Middle ........cesceseerecersceesenrerecesereceeees 

Proboscis without a well defined median band .............. 


Wing with numerous pale SCALES .......ceseeeeeeeneeecesencroees 
Wing scales dark ........ccecccccccccccccccccecscccssceesscsesccosces 


Wing speckled with yellowish scales but not spotted; 
abdominal tergites with apical yellowish bands and 
scattered yellowish SCal€S .......cccccccccccccccccccesvecsees 
csi ck, itd ecaveenenmiecins Culex bitaeniorhynchus (p. 


Wing with whitish spots; abdominal bands basal ........... 


First pale costal spot extending only onto subcosta ....... 
Vauetukisanedsatedehsteabensetssavens Culex mimeticus (p. 
First pale costal spot extending over Vein 4 .......sesereees 
ictal Vbaiknadine sunvads ohh benemcia Culex orientalis (p. 


Anterior surface of mid femur dark scaled ...........ssse0- 

Anterior surface of mid femur speckled with pale sca- 
les; scutum pale on anterior two-thirds, partly or 
PIT Ge I, (18 5 oes cindae st penend ennnacscozeconnsehee 


Vertex with upright forked scales all dark; scutal sca- 
les minute and COPpery DOWN ........cccccccccccccccsccceces 
SFE Riss Use deci sddiades Culex tritaeniorhynchus (p. 

Vertex with upright forked scales dark at sides and 
white toward middle; scutal scales somewhat shag- 
gy, mixed coppery brown and brownish yellow ......... 
Pe a Lain deen aabdeadCEses KaNNTE no teancune suse Culex vishnui (p. 


Wink SCRIGG- Pele BNC CAP on seccensaticnscennseaneshidemseuresies 
Wing scales dark (except sometimes for a dot at ex- 
TEES ORE 0 LOGIE) ise ccpikincvers +e Wa e> cienwnntorlceibes 


Scutal scales light brown and greenish, latter forming 
a sublateral stripe from front margins to level of 
wing base (ess distinct in male); last hind tarsal 
all pale; abdominal tergites with basal bands and a 
median longitudinal pale stripe; wing veins 1, 3and 
5 with a preponderance of dark scales, other veins 
with a preponderance of white oneS ..........cceceseceeees 
PRTAERHA pipe e ead neaSsuiwinnedsvaesegetaes Aedes dorsalis (p. 


711264 O- 46-2. 


2 9) 


18) 


34, 


35. 


36. 


37. 


38. 
39. 


40. 


41. 


Scutal scales brown and cream colored; last hind tar- 
sal with.basal pale band; abdominal tergites with . 
lateral white and yellow patches, and sometimes 
with apical yellow bands;wing fairly evenly speck- 
led with broad asymmetrical yellowish and dark 
GYOW? BORIEM 2A55 i. 6scecasnccas Mansonia uniformis (p. 


Palpus in. female entirely Gark *...c.ciccscccsseccrccasscsecensace 
Palpus in female marked with White .........ssescseseseeeeeees 


Scutum with a large patch of white scales infront, a 
small patch over wing base; hind tarsus with white 
marks on base and apex of I and base of [L .............. 
$iicinhs Mit assis gb.as Cig wendinsrendiapbarcentens Aedes watasei (p. 

Scutum otherwise marked, hind tarsus with only ba- 
GEL WURUe  TUAT ES Santa chccsocatcherkcevalenseainesancteterakedbars 


Scutum without distinct pale linear markings, hind tar- 
sus with basal white marks on all segments; male 
palpus with long segment followed by a moderate 
segment and a tiny apical ONE .......ccccccccecccccccccesesces 
Sachee Wildes ee ipecuneie vines beass Aedes imprimens (p. 

Scutum with yellowish linear markings, hind tarsal V 
entirely dark; male palpus with long whi aris fol- 
lowed by 2 moderate segments ......... Pr re 


Hind tarsus with basal white marks on I to IT .............. 


adie cues cats don oacah acesnean vbenounsé Aedes japonicus (p. 
Hind tarsus with basal white marks on I to IV, usual - 


ly a few pale scales at base Of V.,......ncsessepeccvcasenecssa 


Last hind tarsal.all white ...... Snug tina} co codaeton eee mi eR 
[it Ware, TIC d WAS... os cceseneess antpacnconcaksehaate 


Scutum with a silvery median stripe and some short 
ASG okies chagyetncscassseneusscants sasnan sustestmahensenannss cannes 


Scutum with a spot of broad white scales. over wing 
base, posterior sublateral lines white; male ninth 
tergite with a median projection on posterior mar- 
Bah: sdciddesnets ta cdikbems sant taceeshen Aedes albopictus (p. 

Scutum with some yellowish curved scales over wing 
base, posterior sublateral lines yellowish; male 


ninth tergite with a serrated posterior margin sicibe ate 
«Gi kidikisee be csedesdvvesderesevceuscee= ACGSS LAVOpICtIs {p. 


Scutum with a white pattern consisting e:sentially ofa 
white line and a bowed lateral line; scutellar scales 
all broad, a few black ones on mid lobe; clypeus 
with a pair of white spots; tarsi with basal white 
DANS. ODLY ic ccsceceedacey We itnadicds Aedes aegypti (p. 


17) 


35 
38 


20) 


20 


2D 


20 


Scutum with golden scales arranged in a double me 
dian line forking posteriorly, a submedian anteri- 
or line, a bowed lateral line and a patch over wing 
base; scutellar scales whitish yellow and narrow 
except for a few broad ones on mid lobe; clypeus 
unspotted; hind tarsus with broad basal white 
bands on I-IV, narrow apical ones on I-III ............... 
eT, oo Sisk aeteabsd coademiatckinds Aedes hatorii (p. 19) 


42. Tarsal bands covering joints; scutum witha linear 
pattern of whitish scales, sometimes indefinite ,par- 
ticularly in males; vertex with black and white up 


Pi OS A RS Aedes togoi (p. 19 
Tarsal bands basal, not covering joints; all hind tar- 
sal segments with basal pale bands ............ccececeeeees 43 
43. Scutum with a median yellowish white stripe and later- 
BL DOMOG LINGG...cicccecvcssssWeivees Aedes galloisi(p. 2) 
Scutum sometimes variegated but without definite lines... 
PAOLO RACE ERA Aedes vexans nipponii (p22) 


FOURTH INSTAR LARVAE2/ 


1. Without a siphon (Anophelini: Anopheles) ...........ccsseeee 
With a siphon (Culicini and Megarhinini) ...................0. 


ae. Outer clypeti:haire simples casi cai 
ramen, Gigpeal hairs branched. .......0..scsckssssesssvectesesce reins 


mo ~T09 


3. Palmate hair on abdominal segment I well developed ..... 
Giilidintatites dutecstes «Seve Anopheles insulaeflorum (p. 14 
Palmate hair on abdominal segment I not developed, 
hairlike oii. ks Anopheles lindesaii japonicus (p. 14 


4. Outer clypeal hair thickly branched into a fan-shaped 
tuft; pecten teeth without lateral denticles ................ 
ped AEST dednSl teat eee was Anopheles sinensis (p. 12 
Outer clypeal hair with a few branches (ess than 20); 
pecten teeth, at least the short ones, with conspi - 
cuous lateral denticles .........s0sss+e. pe DEES Ey oe ee 5 


5. Outer clypeal hair splitting into 11 to 15 branches: ;long 
pecten teeth darker than the short ones .............e.000. 


piss tials WREST Zikip Rn vinds 208s Anopheles sineroides (p. 13) : 


Me towadensis, 
ae on ees wales ree be 
cr Ae. watagei, Ae. hatorii, Culex rubithoracis and C. 
orientalis have not been ing 


10. 


Lis 


12. 


13. 


14, 


15. 


Outer clypeal hair splitting into 4 to 6 branches; long 
and short pecten teeth Same COlOTr ...........ccsccseccceves 


Posterior clypeal hair simple; prothoracic hair 1 
branching near base ............ Anopheles koreicus (p. 

Posterior clypeal hair three branches; prothoracic 
hair 1 branching near apex. .. Anopheles s edwardsi (p. 


Siphon without a pecten; with a single pair of hair tufts 
(@xcept.On WAIVES) sis sinscocndsveincie Wiciivadoe cthvaisl AReSe 
Siphon, With: @ PAC wows iss siinc ese oozesc piece akanmeddsianbesdceseesugens 


Siphon valves black and saw-toothed; antenna divide d 
into 3 nearly equal lengths by antennal tuft and sub- 
apical bristles, shaft darkened at base and at leva 
SCANNER Couctotasctasciscyoaseeasen Mansonia uniformis (p. 

Siphon valves small, not black; antenna cylindrical, 
not divided into 3 DOPRODS cecsssvnccnscashebhunesctbhobhastsss 


Thorax with sclerotized plates bearing thick spinulose 
bristles; siphon tuft basally Situated; gills short ....... 
icduetdaseueasshasdsraustebakes + :cecnenica ee Megarhinus (p. 

Thorax without sclerotized plates bearing thick bris-_ 
tles; siphon tuft small and posterolateral; gills 
very large and long ....... Armigeres subabatus (p. 


Siphon with a single pair of subventral tufts ................. 
Siphon with several to many pairs of sipon tufts (sons- 
times very small in long-siphoned species) ............. 


Siphon with tuft near base..........ccccceeees Culiseta (p. 
Siphon tuft near or beyond middle ..............cceccceeeccccees 


Coml i @ Tauier TORULIAr TOW 6c ae A RA 
Comb in an irregular double row or in a patch ............. 


Comb of about 8 apically fringed teeth attached to. a 
large sclerotized saddle which extends across 
eighth segment dorsally; pecten teeth fringed on 
both sides; antennal hair situated at apical one-third 
Of -Bpait;. head hairs ail GenGsTr \asis. ei. eciadccs ccdabccedess 
SaadeaNs ceneulbecanteebests Uranotaenia bimaculata (p. 

Comb not on a sclerotized POR 5 cacasitcstavecccanees tassannenss 


Head hairs B andC and antennal tuft of more than 3 
branches; pecten teeth all dark; gills very long ...... 
SAAS Uoelespenudiwawsssesceseeesnes Aedes albolateralis (p. 
Head hairs B andC and antennal tuft usually single, 
OCCASIONALLY GOUDIGC. os sacncensncssantiseussceabenanstevbasheses 


Meso- and metathoracic hairs witha large basal spine; 
comb teeth with well developed lateral denticles; 


16) 


20) 


16. 


¥%. 


18. 


19. 


20. 


21. 


22. 


lateral hair of anal ring usually of 2 short equal 
PRIN C S ddesvivecuestuccccteciecsees Aedes aegypti (p. 
Meso- and metathoracic hairs with a small basal spine; 
comb teeth with a basal fringe; lateral hair of anal 
ring usually of 2 unequal branches ........sccecsccceeeceees 
se ME isdn sncdbkacbbeeabs ockiaante Aedes albopictus (p. 


Head hairs B and C short, with 4 or more branches 
and situated more or less in a line across front of 
head; first pentad hair (just dorsal to comb) and 
lateral hair of anal segment usually single; anal 
PARE FOCOMIDIOU »oicineccccetscencccscccassevavtcenegaveuseceess tues 

Head hairs Band usually C with not more than 3 
branches BENDEL As Cie Bk eERVDLSVUNELN ahs WR A EN 


Gills globular; siphon tuft situated at about apical one- 
fifth and extending far beyond end of siphon ............. 
Se ebCbb RUeSs abe Wipe thbsids (aRs eB das ceeedes Aedes togoi (p. 

Gills not globular, nearly equal, about as long as anal 
ring; Siphon tuft situated near middle and not ex- 
Pending beyond end OF SIPHON vi. .ccecceedcccccceccocccccccscces 


One or more distal pecten teeth very long and large, 
pecten teeth at middle of row with about 4 denticles 


on: basal one-third to two-fifths. jiicésiccdsiceiccetescededeecs 


RU MAMaP EA Rede eakaauusdwesoe vat enes Aedes japonicus (p. 
Pecten teeth gradually increasing in length toward a- 
pex of siphon, those at middle of row with about 4 


small denticles scattered along basal three-fifths ..... 


SDs oddAtet GAN RAE lagi cnckcdaceceesans Aedes koreicus (p. 


One or more distal pecten teeth more widely spaced ..... 
Pecten teeth rather evenly spaced; antenna strongly 
ONE Sih t A 5 5c ncndimnnicmemsavacehuaneieduakwaniamienney 


Comb teeth sharply pointed, arranged in an irregular 
double since tuft longer than last pecten tooth ... 
PP» he pemer BECHAR  anes § Ses as I Aedes vexans nipponii (p. 

Comb teeth rounded and fringed apically; siphon tuft 
not longer than last pecten tooth .............cccccccsessceee 
ce ablddamidaddaieteroWessavtexs Aedes alboscutellatus (p. 


Gills globular; head hair B single, C double ................ 
BO © Dili 2s yas GI ceo 3 Ae) ES Bes 2 Oe TSS eS Aedes dorsalis (p. 

Gills not globular, twice as long as anal ring; head 
hairs B and C single ...cccccccsess Aedes sticticus (p. 


Comb of fewer than 12 teeth, usually spine-like andar- 
ranged in a single row ........ GhavdedesevetbbivenecVeuete sete. 


20 


23 


The larva of K4edes # i has not been described. According 
to related species it should key out of couplet 21 but have 


the antenna smooth, 


Comb in a patch of more than 12 teeth ....... ssvircbsiceoteiec 27 


. Body thickly covered with stellate hairs; siphon with 
several well developed subdorsal hair tufts, a row 
of long double ventral tufts and a subventral tuft of 
about 5 branches near base of siphon; anal ring 
with a comb-like arrangement of spines;only 1 pair 
of multiple anal brushes; metathorax with a stout 


spine of 3 progressively shorter branches .............. 
oosedbeacqucudsses tes seapeTbaes Tripteroides bambusa (p. 15) 
Body Without stellate hairs ......scsssccscesessscsecessseverasceee 24 


. Antennal tuft at or before middle of shaft; pecten com 
posed of a few inconspicuous teeth at base of tube .... 25 
Antennal tuft well beyond middle of shaft; pecten well 
GO VOI G a. 55isi chic LSS Fase 5as aac eka va tae sda Decaseesd 26 


. Subapical antennal bristles inserted near apex, dorso- 
apical siphon bristle about halfas longas diameter 
of tube at point of insertion of bristle ..............cseee0- 
ocdscvactdedessuacdivueedesdees Culex bitaeniorhynchus (p. 20 
Subapical antennal bristles inserted nearly midway 
between apex and tuft; dorsoapical siphon bristle 
about as long as diameter of tube at point of inser- 
TUG, ateckacabsicceeueds teitiinssiy Culex sinensis (p. 26) 


. Subventral siphon tufts shorter than basal diameter of 

tube; apical 2 or 3 pecten teeth strong; dorsoapical 

siphon bristle about halfas longas apical diameter 

OF CRBS Wad. eae oc covncneviovssees Culex wishngs bi 28) 
Subventral siphon tufts much longer than basal 

meter of tube; dorsoapical siphon bristle about “a 

long as apical Giameter Ofte sic... Seicedi ce sit desscbvetuce 

obnee pit Suishabcterwsiebsenloudilenws- igen Mnemeel Ts, 29 


. Pecten and siphon tufts extending along nearly entire 

length of tube; head hairs A, B and C long and sin- 

gle; mentum with about 9 teeth; antennal tuft con 

sisting of a single short hair; anal segment nearly 

triangular in side view and about as longas siphon; 

inner and outer caudal hairs of anal segment single; 

SULIS- SHAAN «54.555566s65ddedeseoscccncads Culex vorax (p. 24) 
Pecten restricted to basal. half of tube; head hairs A, 

B and C not all single; mentum with more than 9 

teeth; antennal tuft not Single .........ccpeccescccesccsscccens 28 


. Antennal tuft at or before middle of shaft; siphon mar- 
kedly tapering toward apex and with 4or rarely5 
subventral pairs of tufts; pecten of 5 to 9 teeth ........, 


sas aeliid slant din Saati cake ke Culex pepidothorax (p. 26) 
Antennal tuft well beyond middle Of Shaft .........cccecececess 29 
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29. 


30. 


31. 


32. 


33. 


Siphon about 10 times its basal diameter, usually with 


a dark ring at base and a broad dark median band 

siphon tufts — small, usually arranged in4pairs .. 

Pee RYT oy Pe, Te PCE TS Poe Culex infantulus (p. 
Siphon not more than 7 times its basal diameter .......... 


Siphon with more than 4 pairs of subventral tufts ......... 
Siphon with not more than 4 pairs of subventral tufts .... 


Comb teeth with an apical spine; siphon with about 10 
ventral tufts usually in a slightly irregular line ....... 
rhb aWciachesesdbicssecsecvese Culex mimeticus (p. 
Comb teeth evenly fringed at apex, siphon tufts more 


I NIN. 25 cas canwhuséuayenenessunddeabeubcnenbasssekess 


Head hairs B and C short, not reaching front of head . 
Re Ralitn dig eecthceccccsbavesscnevest Culex hayashii (p. 
Head hairs B and C, or at least B extending cane d 


front of head .......... Culex tritaeniorhynchus (p. 
Siphon about 3.5 to 4.5 times its basal diameter; 8 to 

12 pecten teeth .......... Culex quinquefasciatus (p. 
Siphon about 5 times its basal‘diameter; ip to 18 pec 

PPO BBO. ei iivcedesesseesicicsss Culex vagans (p. 


Culex pipiens pallens (p. 


fe 


I. NOTES ON TAXONOMY, DISTRIBUTION, 
BIONOMICS AND RELATION 10 DISEASES 


ANOPHELES (ANOPHELES) SINENSIS Wiedemann. 


Anopheles sinensis Wiedemann, 1828. Auss. Zweifl. Ins. 1: 547 (type 
loc.: Canton, China). ; 

Anopheles hyrcanus of Edwards (in part), 1921. Ann.Mag. Nat. Hist. 
7: 629 


Anopheles funestus of Kinoshita, 1901. Tokyo Igakkai Zassi 16; 63. 
Anopheles yesoensis Tsuzuki, 1901. Gunigakkai Zassi, No. 123 Guppl.) 

p i eek Dee Belk aku Z No. 75: 93, 95 
Anopheles jesoensis Tsuzuki, 1 . Saiking assi, No. 75: ‘ 
Anopheles pseudopictus of Kinoshita, 1903. Tokyo Igakkai Zassi 17:754 
Myzorhynchus sinensis of authors. pei te lama 
Anopheles (Anopheles) hyrcanus var. sinensis 0 istophers, ‘ 

Ind. Med. Res. Mem. No. 3: 28, 86. 


DISTRIBUTION. India, Burma, Malaya, Siam, Indochina, China , 
Formosa, Korea, Japan. 


DISTRIBUTION IN JAPAN. Kyushu, Shikoku, Honshu, Hokkaido. 
We have seen specimens from Nagasaki, Okayama, Wakayama, Sendai, 
Tokyo, Odawara (Kanagawa), and Uenohara (Honshu). 


This is the most common and widespread anopheline mosquito in 
Japan. The larvae breed in many types of ground water such as ponds 
marshes, ditches, rice fields, andslowly flowing streams. The females 
bite during the night and attack both man.and animals. However, there 
is evidence to indicate that in some areas the species is distinctly zoo- 
philic (Iwata and Ushiya, 1941). Houses are readily entered and biting 
takes place in darkness or dim light. Breeding is continuous from 
spring to autumn, with 5 or 6 generations a year. 


This species is the primary vector of malaria in Japan and it has 
been proved capable of transmitting both P. vivax and P. malariae. It 
also acts as an intermediate host of filariae (W. bancrofti) although it 


+s a as important in this respect as some of the culicines G. Yamada, 


The taxonomic status of this species has been uncertain. Edwards 
(1921) treated it as a synonym of An. hyrcanus Pallas on the grounds 
that the latter ‘‘is a variable species in many respects and shows a 
strong tendency to the production of local races’’. Christophers (1924) 
treated it as a variety of hyrcanus and separated itfrom the typical 
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form in the adult as having the third palpal band poorly developed, and 
in the larva as having the palmate hairs larger and the antennal hair 
longer. Because of the fact that the identity of typical hyrcanus is in 
doubt, we prefer to treat sinensis as an independent species. 


ANOPHELES (ANOPHELES) SINEROIDES Yamada. 


Anopheles sineroides Yamada, 1924. Sci. Rpt. Gov't. Inst. Inf. Dis. 3: 
233 (type loc.: Bibai, Honshu). 

Anopheles koreicus var. sineroides of Stackelberg, 1937. Faun. URSS 
Dipt. 3(4): 55. 


DISTRIBUTION. China, Korea, Japan. 


DISTRIBUTION IN JAPAN. Honshu, Hokkaido. We have seen spe- 
cimens from Sendai and Uenohara (Honshu). 


This is an uncommon species in Japan. The larvae breed in pools, 
marshes, and slowly flowing water. Adults have been collectedin houses 
and have been observed to bite man (S. Yamada, 1924) but they are not 
known to carry malaria. Wuchereria bancrofti does not fully develop in 
this mosquito, according to S. Yamada (1924). 


ANOPHELES (ANOPHELES) KOREICUS Yamada and Watanabe. 


Anopheles koreicus Yamada and Watanabe, 1918. Jikken Igaku Zassi 
2: 206 (type loc.: Heisho, Korea). 

Anopheles (Anopheles) punctibasis Edwards, 1921. Bul. Ent. Res. 12(3% 
274 (type loc.: Nagasaki, Japan). 


DISTRIBUTION. China, Korea, Japan. 


DISTRIBUTION IN JAPAN. Kyushu, Honshu. We have seen speci - 
mens from Nagasaki, Odawara (Kanagawa), Uenohara (Honshu), and Yu- 
moto (Kanagawa). 


The larvae breed in cool spring pools, marshes, and slowly flowing 
water. They are sometimes associated with Culex hayashii. The adults 
bite at night, and have been collected indoors. Their relation to disease’ 
transmission is unknown. 


This species is very closely related to An. edwardsi which is con- 
sidered by some workers merely to be a seasonal variation (see 
remarks under edwardsi). 

ANOPHELES (ANOPHELES) EDWARDSI Yamada. 


Anopheles edwardsi Yamada, 1924. Sci. Rept. Gov’t. Inst. Inf. Dis. 3: 
238 (type loc.: Inokashira near Tokyo). 


DISTRIBUTION. Korea, Japan. 


711264 O - 46 - 3. 13 


DISTRIBUTION IN JAPAN. Honshu. We have seen specimens from 
Nagasaki, Uenohara (Honshu), Shibotsu (Honshu), Yumoto (Kanagawa), 
and Odawara (Kanagawa). 


The larvae of this. species breed preferably in cool water and the 
adults appear in the early spring. They bite man readily after dark 
but their relation to disease transmission is unknown. 


There is some evidence to indicate that edwardsi and koreicus are 
varieties of one species, with edwardsi the coldwater form. They were 
treated as seasonal varieties by Nakayama in 1942, according to Miyao 
and Sasa (1944). The costal markings of the wing (fig. 3, 4) are stri - 
kingly different in typical examples. However, we have examined a 
series of 57 specimens from Honshu (J. N. Belkin) of which the majori- 
ty (35) were edwardsi, 15 were koreicus and 7 were intermediate in 
Wing pattern. Several specimens had one wing simulating edwardsi and 
the other koreicus. 


ANOPHELES (ANOPHELES) LINDESAII JAPONICUS Yamada: 


Anopheles japonicus Yamada, 1918. Eiseigaku Densenbyogaku Zassi13: 
689 (type loc.: Kanayama, Hokkaido, and Mt.Myogi). 

Anopheles lindesaii (part) of Edwards, 1921. Bull. Ent. Res. 12: 273. 

Anopheles lindesaii var. ja aes ee 1931. Rec. Malaria 
Surv. India 2(2): 5 


DISTRIBUTION. China, Japan. 
DISTRIBUTION IN JAPAN. Kyushu, Shikoku, Honshu, Hokkaido. 


This is an uncommon but widely distributed species in Japan. The 
larvae breed in cool spring water or shaded pools in the mountains 
(above 300 m.). Adults will bite man in the evening, but have not been 
observed to enter habitations. There is no evidence of disease transmis- 
sion. 


Yamada (1924) considered this mosquito as identical with the For- 
mosan An. pleccau Koidzumi, but Morishita (1936) treated the latter as 
synonymous with typical lindesaii. 


ANOPHELES (ANOPHELES) INSULAEFLORUM Swellengrebel 
‘and Swellengrebel de Graaf 


Anopheles aitkenii var. insulae florum Swellengrebel and Swellengrebe 1 

de Graaf, 1919. Meded. Burg. Ned. Ind. ee 
Addend., p. 2.(following p. 118), (type loc.: Noes 
Kambangan (Isle of Flowers), S. Java). 


DISTRIBUTION. India, Ceylon, Malay Peninsula, Java,New Guinea, 
Lesser Sunda, Moluccas, Natuna Islands, Philippines, Formosa. 


DISTRIBUTION IN JAPAN. Honshu. 


This is a species with unspotted wings. The larvae breed in shaded 
streams. Ogasawara (1939) reported the species from Honshu, but. 
this record appears to be somewhat doubtful. Its relation to disease is 
unknown. 


MEGARHINUS TOWADENSIS Matsumura. 


Megarhina towadensis Matsumura, 1916. Thousand Ins. Japan, Add. 2: 
445 (type loc.: Towada, Honshu). 


DISTRIBUTION. Japan (Honshu). 


This is the largest known Japanese mosquito, the adult attaining a 
body length of 13 mm. It has been collected from various localities oa 
Honshu. It does not bite man. 


According to Stackelberg (1937), towadensis is synonymous with 
christophersi Portschinsky. 


TRIPTEROIDES (TRIPTEROIDES) BAMBUSA (Yamada). 


Rachionotomyia bambusa Yamada, 1917. Dobuts. Zasshi, 29: 61 (type 
loc.: Tokyo, Japan). 


DISTRIBUTION. China, Japan, Formosa. 


DISTRIBUTION IN JAPAN. Kyushu, Honshu, Hokkaido. We hae 
seen specimens from Nagasaki. 


The following redescription is based on a translation of the origin- 
al: : 


Femaie.--Vertex with a dense covering of broadappressed sca- 
les, anterior two-thirds ultramarine in color as seen anteriorly and 
greyish brown from posterior view, posterior one-third dark and with 
a row of dark forked scales, lateral areas of vertex silvery white; pro- 
boscis dark, seven times as long as palpus which is also dark. Scutum — 
mostly postnotum and mesopleuron with dark brown integument; prono- 
tum, anterior margin of scutum, scutellum and remainder of pleuron 
yellowish brown; scutum with narrow darkscales,scutellar scales broad 
and dark with a bluish luster, anterior pronotal lobe with broad dark 
scales, posterior pronotal lobe with narrow dark scales, mesople ur on 
with two large spots of white scales; femora with two round white spots 
on apical one-half anteriorly, fore and mid femora with a white line a- 
long basal one-half, hind femur with a similar line joining a pale area 
on ventral side, tibiae and tarsi dark. Abdominal tergites with pear- 
ly white lateral spots on I-VI, these sometimes forming bands; venter 
yellowish. 


Male.--Palpus about one-sixth as long as proboscis. Dististyle 
narrowed toward middle. 


15 


_ Larva.--Antenna smooth; with a single hair at apical one-fifth; 
head hairs short and single except for 4 or 5 branched hair A; mentum 
triangular with a large central tooth and 9 lateral teeth. Thorax with a 
large hooklike process on either side of metanotum, the process with 
1 long and 2 or 3 shorter branches; thorax and abdomen with many stel- 
late hairs. Comb with a regular row of dense spines, longest at middle; 
siphon with an inconspicuous pecten of scattered teeth, tube about 3.5 
times as long as broad, with scattered tufts and a ventral median row, 
anal segment with a dorsal plate which bears small posterior spinule s; 
gills equal in length and about 3 times as long as anal plate. 


Egg.-- Length 0.6 mm., diameter 0.2 mm. Spindle-shaped and 
dull greyish, surface reticulate. Eggs are laid singly on water surface. 


Larvae occur in cut bamboo, tree holes, and occasionally in artifi - 
cial containers. Adults have been observed to bite man during the day, 
but the species is not a suitable host for W. bancrofti(. Yamada, 1927). 


This species is very similar to the Malayan T. vicina Edwards,but 
bambusa has narrow curved rather than broad appressed proepimeral 
scales, the larger claw of the fore leg of the male notched rather than 
toothed and the metathoracic larval spine of 3or 4 branchesrather than 
double. 


URANOTAENIA BIMACULATA Leicester. 


Uranotaenia bimaculata Leicester, 1908. Cul. Malaya, p.226 (type loc: 
Selangor, Malay Peninsula). 


DISTRIBUTION. Malay Peninsula, India, China, Japan, Ryukyu. 


DISTRIBUTION IN JAPAN. Kyushu, Honshu, Ryukyu. We have 
seen specimens from Nagasaki and Tokyo. 


The larvae are found in tree holes, cut bamboo, and occasionally 


in rock holes. The adults do not feed on man but have been reported 
to attack toads. 


CULISETA KANAYAMENSIS (Yamada). 


Theobaldia kanayamensis Yamada, 1932. Nippon Konchu Zukan, p. 218 
(type loc.: Kanayama, Hokkaido). 


DISTRIBUTION. Japan (Hokkaido). 


This isa large dark species marked with light yellow. Yamada de- 
scribed and figured it in 1932 without designating it as a new species 
However, we have been unable to find an earlier description. The adult 
is reported to bite at night, but it is apparently a rare species not con- 
cerned in disease transmission. Its breeding habits are unknown. 


The following is a brief redescription based on a translation of that 
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of Yamada (1932): 


Female.--Length 7.5mm., wing 6mm.; large species,dark with 
light yellow markings. Vertex with light yellow curved narrow scales 
at middle and similarly colored broad appressed scales laterally; pro- 
boscis dark; palpus about one-sixth proboscis,with dark brown and light 
yellow scales. Scutum with dark bluish scales and light yellowish ones 
forming a median line, a curved lateral line and a scattering of scales 
anteriorly. Abdominal tergites dark with narrow transverse basal light 
yellow bands, those of V to VII forming a lateral triangular spot. Wing 
scales clumped at crossveins and forks so as to form dark brown spots. 
Femora and tibiae with conspicuous light yellow scale spots, fore and 
mid femora with an anterior longitudinal line; tarsi all dark. 


MANSONIA (MANSONIOIDES) UNIFORMIS (Theobald). 


Panoplites uniformis Theobald, 1901. Mon. Cul. 2: 180 (type loc.:Tya- 
vancore, S. India and Taiping, Malay Peninsula). 
Taeniorhynchus uniformis of authors. 


DISTRIBUTION. From Africa through Oriental Region t o Japan 
and Australia. ~ 


DISTRIBUTION IN JAPAN. Kyushu, Honshu. 


Larvae breed in swamps and pools thickly overgrown with vegeta- 
tion. Both larvae and pupae obtain oxygen by puncturing aquatic plants 
under water. The adults are strongly anthropophilic and attack both by 
day and by night. Yamada (1932) reported that this species was a suit- 
able host of filarial larvae. 


ARMIGERES (ARMIGERES) SUBALBATUS (Coquillett). 


Culex subalbatus Coquillett, 1898. Proc. U.S. Nat. Mus. 21: 302 (type 
loc.: Japan). 

Culex obturbans of authors. 

Armigeres obturbans of authors. 

Desvoidya obturbans of authors. 


DISTRIBUTION. India, Burma, Malay Peninsula, Sumatra, Thai- 
land, China, Indochina, Japan. 


DISTRIBUTION IN JAPAN. Kyushu, Shikoku, Honshu, Hokkaido We 
have seen specimens from Nagasaki and Tokyo. 


- This is a large dark species with white markings and unbanded 
tarsi. The larvae are scavengers and usually breed in very foul water 
They are often found in artificial containers and cut bamboo. Adults 
are persistent biters in the evening and in the shade during the day. 
Yamada (1927) reported that W. bancrofti larvae did not develop to the 
infective stage in this species. 
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AEDES (OCHLEROTATUS) DORSALIS (Meigen) 
Culex dorsalis Meigen, 1830. Syst. Berschr. Zweifl. Ins. 6: 242 (type 
loc.: Berlin). 
Grabhamia broquetii Theobald, 1913. Entom. 46: 179 (type loc.: Tet- 
chili, North China and Tamsui, Formosa). 
DISTRIBUTION. Holaretic, Saghalien, Japan. 
DISTRIBUTION IN JAPAN. Honshu, Hokkaido. 
The larvae breed in ground pools and marshes. The females bite 


man during the day but W. bancrofti larvae do not develop to maturity, 
according to S. Yamada (1927). 


AEDES (OCHLEROTATUS) STICTICUS (Meigen). 
Culex sticticus Meigen, 1838. Syst. Beschr. 7: 1 (type loc.: Europe, 


DISTRIBUTION. Northern and Central Europe, Siberia, Saghalien, 
Japan, North America. 


‘DISTRIBUTION IN JAPAN. Common in northern Hokkaido. 


The larvae are found for the most part in either openor shaded 
water, generally of a temporary character (Marshall, 1938). Females 
attack man during the day, especially in the early morning. W. ban- 
crofti larvae do not develop in this species G. Yamada, 1927). . 


AEDES (FINLAYA) JAPONICUS (Theobald). 


Culex japonicus pig to 1901. Mon. Cul. 1: 385 (type loc.: Tokyo ~ 
Japan). 


DISTRIBUTION. China, Formosa, Japan, Siberia. 


DISTRIBUTION IN JAPAN. Kyushu, Shikoku, Honshu. We have 
seen specimens from Nagasaki and Tokyo. 


The larvae have been collected in rock holes in the vicinity of hill 
country streams, and in the clear water of artificial containers, such 
as concrete tanks. Females bite man outdoors during the day. Accord- 
ing to S. Yamada (1927) it is not a suitable intermediate host of W. ban 
crofti. Chagin and Kondrat’yev (1943) reported this species as a vector 
of Japanese encephalitis in the Soviet Far East. 


This species is very closely related to Ae. koreicus, differing 
principally in details of leg markings and in the larvae. The male geni- 
talia which are very Similar in the two species, have been figured for 
japonicus by Ho (1931). 
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AEDES (FINLAYA) KOREICUS Edwards. 


Aedes (Ochlerotatus) koreicus Edwards, 1917. Bul. Ent. Res. 7: 212 
( loc.: pore ie et sees 

Aedes japonicus var. koreicus of Ho, 1931. Bull. Fan. Mem. Inst. Biol. 
2(8): 127 


DISTRIBUTION. Korea, China, Japan. 
DISTRIBUTION IN JAPAN. Hokkaido. 


The larvae are commonly found in household containers such as 
flower pots and barrels, as well as in ground pools. The eggs winter 
over and hatch when the ice melts (Kobayashi, 1933). Females bite 
during the day but W. bancrofti larvae do not mature in this species G. 
Yamada, 1927). 


AEDES (FINLAYA) TOGOI (Theobald). 


Culicelsa togoi Theobald, 1907. Mon. Cul. 4: 379 (type loc.: Osaka, 
Japan). 


DISTRIBUTION. China, Korea, Siberia, Japan. 


DISTRIBUTION IN JAPAN. Common in Kyushu, Shikoku, and Hon- 
shu, and rare in Hokkaido. We have seen specimens from Nagasaki, 
Tokyo, and Sendai. 


This is a seacoast species. The larvae breed primarily in brackish 
rock pools just above high tide but are also found in fresh or nearly 
fresh water in artificial containers near the coast. The adults are re- 
ported to invade habitations to bite during the day, and to enter lighted 
rooms at night. 


S. Yamada (1927) found that this species was readily infected with 
W. bancrofti larvae, a majority of which attained full development. Ex 
perimental infection with Japanese ‘‘B’’ encephalitis was obtained in 
this mosquito by Mitamura et al. (1939). It has also been reported as 
a vector in the Soviet Far East (Chagin and Kondrat’yev, 1943). 


AEDES (FINLAYA) HATOR1! Yamada. 


Aedes hatorii Yamada, 1921. Annot. Zool. Jap. 10(6): 70 (type loc: 
: Taihoku, Formosa). 
Aedes hatorii Yamada, 1932. Nippon Konchu Zukan, p. 223. 
DISTRIBUTION. Formosa and Japan (Honshu: Chuzenji, Nikko). 
| The larval hab itat is unknown. The adults have been reported to 
bite during the day. It is presumably a rare species. 
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AEDES (FINLAYA) ALBOLATERALIS (Theobald). 


Stegomyia albolateralis Theobald, 1908. Rec. Ind. Mus. 2: 289 (type 
loc.: Sylhet, Assam). 
Aedes niveus of Edwards (in part), 1921. Bull. Ent. Res. 12: 318. 


DISTRIBUTION. India, Formosa, Korea, Japan. 
DISTRIBUTION IN JAPAN. Kyushu, Shikoku, Honshu, Hokkaido. 


Larvae breed in tree holes and cut bamboo. The adults bite man 
during the day. Filarial larvae (W. bancrofti) undergo partial devel op- 
ment in this species, according to Yamada (1927). 


Because of the complex nature of the albolateralis-niveus group,it 
is possible that the Japanese representative is an undescribed species, 


AEDES WATASEI Yamada. 


Aedes watasei Yamada, 1921. Annot. Zool. Jap. 10(6): 64 (type loc.: 
Omura, Kyushu, Japan). 


DISTRIBUTION. Japan (Kyushu). 


This is a medium-sized species with white markings. The larvae 
have not been described. Adults have been collected in July attempting 
to bite man outdoors during the day. Its relation to disease is unknown. 


AEDES GTEGOMYIA) AEGYPTI (Linn.). 


Culex aegypti Linnaeus, 1762. Hasselquist’s Reise nach Palestina, p. 
470 (type loc.: Egypt). 
Culex argenteus a He EM Journ. Phys. 30: 2465 (type loc.: Bar- 


ary). 
Stegomyia fasciata of authors. 


DISTRIBUTION. Widespread in tropics and subtropics. It doesnot 
occur in the main islands of Japan but has been collected from Bonin 
(Chich¥ima) and Ryukyu. 


Larvae of this domestic species are found in all types of artificial 
containers near dwellings. The females bite both by day and by night. 
It is an important vector of dengue fever in the Ryukyus (Miyao,1930). 
It is also a good vector of yellow fever in other parts of the world, but 
bape no evidence that it transmits filariasis or Japanese ‘‘B’’ ence- 
phalitis. 


AEDES (SSTEGOMYIA) ALBOPICTUS Gkuse). 
Culex albopictus Skuse, 1894. Ind. Mus. Notes, 3:20 (type loc.: Calcutta). 
Stegomyia scutellaris of Matsumura,1931. 6,000 Ill. Ins. Japan. p. 401. 
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DISTRIBUTION. Throughout the Oriental Region. 


DISTRIBUTION IN JAPAN. Common species in Kyushu, Shikoku , 
and Honshu. We have seen specimens from Nagasaki and Tokyo. 


This is a semidomestic species breeding in many types of small 
fresh-water collections around habitations, or in tree holes,cut bamboo, 
etc., in cemeteries and other places frequented by human beings. The 
adults are vigorous daytime biters. The species is a well-known vector 
of dengue and, in the apparent absence of Ae.aegypti from the Japanese 
main islands,it was presumably the vector in the 1942 epidemic on Kyu- 
shu. Miyeo (1931) considered it a dengue vector on Okinawa. S. Yama - 
da (1927) eported that W. bancrofti larvae only partially develop in 
this species. 


AEDES GTEGOMYIA) FLAVOPICTUS Yamada. 


Aedes flavopictus Yamada, 1921. Annot. Zool. Jap. 10(6): 52 (type loc.: 
Tokyo). 


DISTRIBUTION. Korea, Japan.. 


DISTRIBUTION IN JAPAN. Rare in Honshu; common in Hokkaido. 


The adults of this species are very similar to albopictus, differing 
only in the yellow-tinted sublateral and lateral markings of the scutum 
and in the male genitalia, according to the original description. The a- 
dults are active blood suckers and are said to largely replace albopic- 
tus in Hokkaido. The larvae have not been described but those of the 
closely related Ae. downsi R. Bohart and Ingram from Okinawa are 
found in tree holes, cut bamboo, rock holes and leaf axils. The species 
from the mountains of India figured and described as flavopictus. by 
Barraud (1934) appears to be misidentified. Barraud’s figures of the. 
male genitalia are at variance with those of Yamada. Nothing is known 
of its role in transmission of disease. 


AEDES GTEGOMYIA) GALLOISI Yamada. 


Aedes galloisi Yamada, 1921. Annot. Zool. Japonenses, 10(6): 47 (type 
loc.: Sapporo, Japan). 


DISTRIBUTION. Japan. Common in Hokkaido, also in Honshu ami 
Saghalien. 


This is a dark species with white and yellowish white’ markings 
_ Its scutal pattern is similar to that of aegypti but the latter has a double 

median line and all white fifth hind tarsal segment. The larva has not 
been described. The adults are most common in August and have been 
observed to bite man under experimental conditions. W.bancrofti does 
not fully develop in this species, according to Yamada (1 : 
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AEDES (AEDIMORPHUS) ALBOSCUTELLATUS (Theobald). 


Lepidotomyia alboscutellatus Theobald, 1905. Ann. Mus. Nat. Hung. 3: 
80 (type loc.: Papua, New Guinea). 

Aedes ornurensis Yamada, 1921. Annot. Zool. Japonenses 10(6): 73 

By (type loc.: Omura, Kyushu, Japan). 


DISTRIBUTION. India, Malaya Peninsula, Siam, Netherlands In- 
dies, Philippine Islands and Japan. 


DISTRIBUTION IN JAPAN. Kyushu (Omura). 


The larvae are found in ground pools and the adults are report- 
ed to bite vigorously during the day. Its relation to disease is unknown. 


AEDES (AEDIMORPHUS) VEXANS NIPPONII (Theobald). 


Culicada nipponii Theobald, 1907. Mon. Cul. 4: 337 (type loc.: Karni- 
zana, Japan). 
Aedes vexans of authors. 
Aedes (Ochierotatus) vexans var. nipponii of Edwards, 1917. Bul. Ent. 
; Res. 7: : 


DISTRIBUTION. Korea, Amur, Saghalien, Japan. 


DISTRIBUTION IN JAPAN. Honshu, Hokkaido. We have seen spe - 
cimens trom Tokyo and Sendai. 


The larvae breed in rather temporary rain pools. The adults bite 
both by day and by night, but, according to S. Yamada (1927), the species 
is not a suitable intermediate host.of W. bancrofti. 


AEDES (BANKSINELLA) IMPRIMENS (Walker). 


Culex imprimens Walker, 1861. Proc. Linn. Soc. London, 5: 144 (type 
loc.: Amboyna). 

Aedes imprimens a or Yamada, 1927. Sci. Rept. Gov’t. Inst. Inf 
Dis. 6: \§71. 


, DISTRIBUTION. Eastern region of Himalayas, Amboina, Borneo, 
apan. 


DISTRIBUTION IN JAPAN. Kyushu and Hokkaido. 


The habitat of this species has not been recorded in Japan. In other 
areas larvae have been collected from leafy ground pools. It bites man 
readily in deep shade. S. Yamada (1927) experimentally fed specimens 
9 soma patients and reported it an unsuitable host of the parasite (W, 

ancrofti). 


The species is here placed in the subgenus Banksinella onthe basis 
of the minute terminal palpal segment of the male and the large subter- 
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minal one. The male genitalia with a forked clasper and without apical 
spine are similar to those of Aedimorphus, however. The larvae, also, 
are rather typical Aedimorphus. 


AEDES (AEDES) ESOENSIS Yamada. 


Aedes esoensis Yamada, 1921. Annot. Zool. Japonenses, 10(6): 177 (type 
loc.: Kanayama, Hokkaidq 


DISTRIBUTION. Siberia (Ussuri border) Saghalien, Japan. 
DISTRIBUTION IN JAPAN. Common in Hokkaido; rare in Honshu 


The habitat of Ae. esoensis has not been described in Japan. In the 
Soviet Far East, Russian workers (Chagin and Kondrat’ yev, 1943) re- 
ported that the breeding places of this species are small, warm, shal- 
low, natural and artificial basins, microbasins of hilly marshes, pools, 
ditches, and holes with abundant aquatic vegetation. In calm weather 
the adults are very active and bite man during the day. Though sponta 
neous infection with Japanese ‘‘B’’ encephalitis has been recorded in. 
this mosquito, Chagin and Kondrat’yev (1943) considered that its epi- 
demiological significance as a vector of the disease is doubtful. W.ban- 
crofti does not develop in this species (Yamada, 1921). 


AEDES ESOENSIS var. FLAVUS Yamada, Nomen nudum. 


Aedes esoensis var. flavus Yamada, 1927. Sci. Rept. Gov’t. Inst. Inf. 
is. 6: 575. 


DISTRIBUTION. Japan: Honshu, Hokkaido, 


S. Yamada (1927) informally suggested this name for a mosquito 
which he was using in experiments on transmission of filariasis. He 
stated that “‘this mosquito is very closely alli ed toAedesesoensis Ya- 
mada, but differs slightly in the coloration of its whole body and in the 
male genitalia’’. It is probably a distinct species but in the absence of 
specific characters Yamada’s note cannot be said to constitute a valid 
description. The larvae of W. bancrofti do not develop fully within this 
mosquito, according to Yamada (1927). 


AEDES (AEDIMORPHUS (?)) NOBUKONIS Yamada. 


‘Aedes nobukonis Yamada, 1932. Nippon konchu Zukan, p. 228 (type loc: 
Omura, Kyushu). 


DISTRIBUTION. Japan: Kyushu (Omura). 
This species was described and figured by Yamada in 1932 without 


designation aS anew species. We hawbeen unable to find an earlier 
description, however. The adult was reported to bite during the day. 
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The following redescription is based on a translation of that of Ya- 
mada (1932): Length of female 4.1 mm.; wing 3 mm.; small dark brown 
species. Vertex with broad appressed scales, four radial lines of yel- 
lowish white scales and three large dark .cale spots at middle; probos- 
cis dark; palpus dark anc short, one-fifth of proboscis in female, one - 
sixth in male. Scutum with bluish brown scales, a lateral margin of 
light yellowish ones, a median longitudinal line and a shorter sublateral 
line also yellowish. Abdominal tergites with a row of pale laterobasal 
spots, venter with broad basal bands on Ito VI. Femora white ven -. 
trally and at apex, apical spot on fore femur indistinct; tibiae and tarsi 
all dark. 


CULEX (LUTZIA) VORAX Edwards 


Culex (Lutzia) vorax Edwards, 1921. Bull. Ent. Res. 12: 327 (type loc.: 
Tokyo, Japan). 


Culex tigripes of authors. 
Lutzia fuscana vorax of authors. 
Culex concolor of authors. 


DISTRIBUTION. India, Burma, China, Japan, Korea, Malay Penin- 
sula, Formosa. 


DISTRIBUTION IN JAPAN. From Kyushu to Hokkaido. We have 
seen specimens from Nagasaki and Tokyo. 


This is a large brownish yellow species with unbinded tarsi. The 
larvae are found in artificial containers or ground pools, where they 
prey upon other mosquito larvae. They are also cannibalistic. Com- 
monly associated species are C. pipiens pallens and C. quinquefascia- 
tus. Adults rarely attack man but have been induced to feed in the labo- 
ratory. Hu (1939, 1941) obtained infective larvae of both W. bancrofti 
and W. malayi in specimens of vorax. In view of its feeding habits itis 
probably of no medical importance, however. 


CULEX (NEOCULEX) HAYASHII Yamada. 


Culex hayashii Yamada, 1917.. Dobuts. Zasshi, ‘Tokyo, 29: 67 (type loc.: 
Tokyo, Japan). 


DISTRIBUTION. China, Japan. 


DISTRIBUTION IN JAPAN. Kyushu, Honshu, Hokkaido. We have 
seen specimens from Nagasaki, Tokyo, and Uenohara (Honshu). 


The following is a redescription based on the Japanese original: 


Female.--Vertex with narrow curved yellowish white scales 
mixed with upright forked yellowish to brownish ones, a row of broad 
white scales along eye margins and a lateral spot of similar scal es; 
pa..us dark, about one-sixth as long as proboscis. Scu‘al scales brown- 
ish on a reddish brown background; pleuron dark brown with a few 
whitish yellow scales; legs dark except toward bases of femora. Ab- 
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dominal tergites dark scaled, venter yellowish. 


Male.--Inner lateral process of basistyle with three rods, five 
needlelike leaves and four setae; dististyle broadest at base, tapering 
at apex. 


Larva.--Antenna curved, spiculate, with a large hair tuft ata 
pical one-third of shaft, constricted beyond this point; head hairs B and 
C small, triple and double respectively. Comb in a triangular patch of 
many fringed teeth; siphon straight and slender, tapering slightly at 
apex, 5.5 times its basal diameter, 11-15 comb teeth on basal one-third 
of siphon, teeth very long and slender with lateral denticles, six pairs 
of long hair tufts beyond the comb teeth; lateral hair of anal segmert 
small and multiple, gills unequal, pointed, longer pair*longer than anal 
ring. 

Egg.--Length 0.75 mm., width 0.19 mm. Subcylindrical,point - 
ed apically, slightly curved, micropylar end rounded, dark brown, laid 
in a rhomboidal raft of up to 164 eggs. 


The larvae of this small dark species breed in seepage pools, rock 
pools and stream pools. The females are reported to feed on toads. 


CULEX (LOPHOCERATOMYIA) INFANTULUS Edwards. 


Culex (Lophoceratomyia) infantulus Edwards, 1922. Ind. Jour. Med.Res. 
10: 387 7 (type loc.: Hongkong). 


DISTRIBUTION. China, Okinawa, Japan, Philippines, Thailand. 


DISTRIBUTION IN JAPAN. Kyushu, Ryukyu. We have seen speci- 
mens from Nagasaki. 


Larvae of this small dark species are foundin seepage pools, 
stream pools and rock pools. Adults do not attack man. 


The male genitalia are distinctive in having the mesosome process- 
es covered with numerous platelike thickenings. 
CULEX (LOPHOCERATOMYIA) RUBITHORACIS Leicester. 


Culex (Lophoceratomyia) rubithoracis Leicester, 1908. Cul. Malaya, 
p. 119 (type loc.: Kuala Lumpur, Malay Peninsula). 


DISTRIBUTION. India, Burma, Thailand, China, Malaya, Formosa, 
Borneo, Japan. 


DISTRIBUTION IN JAPAN. Kyushu. Western Honshu. 


Larvae of this species have not been described. The females do 
not attack man but have been observed to feed on toads. 
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CULEX (CULICIOMYIA) PALLIDOTHORAX Theobald. 
Culex pallidothorax Theobald, 1905, Jour. Econ. Biol. 1: 32 (type loc.: 
India). 


DISTRIBUTION. Southern China, India, Burma, Siam, Indochina, 
Malaya, Celebes, Formosa, Japan. 


DISTRIBUTION IN JAPAN. Kyushu, Western Honshu. We have seen 
specimens from Nagasaki. 


The larvae breed in artificial containers, concrete cisterns and 
rock pools. They are often found in polluted water. The adults are not 
known to attack man in nature but have been induced to feed in the labo- 
ratory. Hu (1940) working in China obtained infective larvae of W. ban- 
crofti in a small number of cases. 


CULEX (CULEX) BITAENIORHYNCHUS Giles. 


Culex bitaeniorhynchus Giles, 1901. Jour. Bomb.Nat. Hist. Soc. 13: 607 
(type loc.: Tranvancore, S. India). 

Culex bitaeniorhynchus karatsuensis Mochizuki, 1913. Mag. Fukuoka 
Med. Col. 7(1): 28 (type loc.: Karatsu, Kyushu). 


DISTRIBUTION. Throughout the Oriental Region. 


DISTRIBUTION IN JAPAN. Common in Kyushu, and comparatively 
rare in Shikoku and southwestern and central Honshu. We have seen 
specimens from Nagasaki. 


This is a rather large yellowish brown species attaining a body 
length of about 6 mm.’ The larvae occur in relatively clean water of 
rice paddies, stream pools, and ditches, especially where filamentous 
green algae-are present. Adults generally attack man at night but sons- 
times also during the day. S. Yamada (1927) recorded only a partial 
development of W. bancrofti larvae in this species. It has been report- 
ed as a vector of Japanese “B’’ encephalitis in the Soviet Far East by 
Chagin and Kondrat’yev (1943). 


Numerous subspecies or varieties have been described. Among 
these is karatsuensis Mochizuki. According to the original description 
it does not differ significantly from the typical form and we are follow 
ing Edwards (1932) in considering it a straight synonym. The speckled 
wings furnish a good recognition character. 


CULEX (CULEX) SINENSIS Theobald. 


Culex gelidus var. sinensis Theobald, 1903. Mon. Cul. 3: 180 (type loc: 
Shaohyling, China). 

Culex tripunctatus Mochizuki, 1913. Jour. Fukuoka Med. Coll. 7(1): 23 
(type loc.: Fukuoka, Japan). 


DISTRIBUTION. Throughout the Oriental Region. 


DISTRIBUTION IN JAPAN. Common ‘in Kyushu, also found in Hon- 
shu and Karafuto. 


This is a medium-sized dark species with contrasting dark scales 
on the scutum. The larvae breed in rice fields, weedy ponds, or pools 
in stream beds. The adults are frequently found inside dwellings and 
vigorously attack man at night. It is reported to be abundant during late 
summer in Kyushu, where filariasis is common. However, Ss. Yamad a 
(1927) found mature filarial larvae in only 6 (15.4 per cent) of 39 speci- 
mens experimentally infected, and considered this species to have alow 
degree of suitability as an intermediate host of W. bancrofti. 


CULEX (CULEX) WHITMORE! Giles). 


Taeniorhynchus whitmorei Giles, 1904. Jour. Trop. Med. 7: 367 (type 
loc.: Philippine Islands). 
Leucomyia plegipennis Theobald, 1907. Mon. Cul. 4: 375 (type loc.: 
obe, Japan). 


DISTRIBUTION. Throughout the Oriental Region. 
DISTRIBUTION IN JAPAN. Kyushu, Honshu. 


This is a small dark brown species somewhat similar toC. sinensis 
but with more contrasting white markings on the scutum. The larvae 
breed in clear freshwater pools with sandy bottoms containing consider- 
able decayed vegetable matter. The adults are vigorous biters, especi- 
ally in the early evening. S. Yamada (1927) reported that a great many 
filarial larvae mature in this species and considered it as a suitable 
intermediate host for W. bancrofti. . 


CULEX (CULEX) MIMETICUS Noé. 


Culex mimeticus Noe, 1899. Bull. Soc. Ent. Ital. 31: 240 ( type loc.: 
Grassana in Basilicata). 


DISTRIBUTION. India, Burma, Thailand, China, Indochina, Malaya, 
Formosa, Japan. 


DISTRIBUTION IN JAPAN. Honshu (Yokohama), Kyushu. We have 
seen specimens from Nagasaki and Yumoto (Kanagawa). 


This. is a spotted-winged species superficially resembling an Ano- 
heles. _ Larvae are found in rice paddies and other pools, and in slow - 
ly flowing streams. They are generally associated with green algae, 


The adults have occasionally been observed in dwellings but apparently 
do not bite man. ; 
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CULEX (CULEX) ORIENTALIS Edwards. 


Culex orientalis Edwards, 1921. Bull. Ent. Res. 12: 338 (type loc.: 
Tokyo, Japan). 


DISTRIBUTION. China, Japan, Korea, and Siberia. 


DISTRIBUTION IN JAPAN. Northern Honshu and Hokkaido. We haw 
seen specimens from Tokyo. 


This is a medium-sized species with spotted wings. The larvaeare 
not known from Japan but they have been collected in China (Hangch ow) 
from lotus ponds and spring ponds and from lakes with much surface 
vegetation (Mukden). The species is not known to attack man. 


The adults are similar to those of mimeticus but have the first pale 
costal wing spot much more extensive. 


CULEX (CULEX) TRITAENIORHYNCHUS Giles. 


Culex tritaeniorhynchus Giles, 1901. Jour. Bomb. Nat. Hist. Soc. 13: 
B06 ¢ (type loc.: Travancore, S. India). 


. DISTRIBUTION. Throughout the Oriental Region, West Africa and 
Egypt. 

DISTRIBUTION IN JAPAN. Kyushu, Shikoku. Honshu. We have 
seen specimens from Nagasaki. 


This is a small dark reddish brown species with a banded pr obos- 
cis. The larvae occur in ponds, ditches, rice paddies, wells, artificial 
containers, and numerous other habitats. The females bite at night in 
and outside of dwellings. In addtion to humans they feed readily on 
horses in nature. ‘ 


S. Yamada (1927) found that 8.2 per cent of filarial larvae com- 
pleted their development in tritaeniorhynchus and considered it of low 
suitability as an intermediate host of W. bancrofti. Both experimental 
and natural infection with Japanese ‘“‘B” encephalitis were reported by 
Mitamura et al. (1939). It has also been given as a vector in the Soviet 
Far East by Russian workers (Chagin and Kondrat’yev, 1943). 


CULEX (CULEX) VISHNUI Theobald. 


Culex vishnui Theobald, 1901. Mon. Cul. 1: 355 (type loc.: Madras, In- 
dia). 

Culex annulus of Yamada, 1927. Sci. Rept. Gov’t. Inst. Inf. Dis. 6: 574. 

Culex biroi of Mochizuki, 1913. Jour. Fukuoka Med. Coll. 7: 1-65. 


DISTRIBUTION. Throughout Oriental Region and New Guinea. 
DISTRIBUTION IN JAPAN. Common in Kyushu, Shikoku, and south- 


western Honshu and rare in central Honshu. We have seen ‘specimen Ss 
from Nagasaki. 
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This is a small brown species, the larvae of which breed in ponds , 
rice fields, and other ground water situations. Females bite during the 
night. According to Yamada (1927), larvae of W. bancrofti undergo only 
partial development in this species. 


CULEX (CULEX) QUINQUEFASCIATUS Say. 


Culex quinquefasciatus Say, 1823. Jour. Acad. Nat. Sci. Phil. 3: 10 
(type loc.: North America). 

Culex (Culex) fatigans Wiedemann, 1828. Aussereurop. Zweifl. Ins. 1: 
10 (type loc.: East Indies). 

Culex fouchowensis Theobald, 1901. Mon. Cul. 2: 137 (type loc.: Fou 
chow, China). 


DISTRIBUTION. Widely distributed in the tropical and subtropical 
regions. 


DISTRIBUTION IN JAPAN. Kyushu and also Ryukyu. We have seen 
specimens from Nagasaki. 


The larvae breed in a wide variety of small water collections, es- 
pecially those containing organic matter. The species is domestic and 
the adults show a strong preference for man. S. Yamada (1932) report- 
ed this species as a very suitable intermediate host of W. bancrofti. 


The species is very closely related to C. pipiens pallens. See dis- 
cussion under that species. 


CULEX (CULEX) PIPIENS PALLENS Coquillett. 


Culex pallens Coquillett, 1898. Proc. USNM 21: 303 (type loc.: Japan). 

Culex pipiens of authors. 

Culex petredaie Theobald, 1907. Mon. Cul. 4: 439 (type loc.: Osak a, 
Japan). 


DISTRIBUTION. China, Korea, Japan. 


DISTRIBUTION IN JAPAN. Very common from Kyushu to Hokkai- 
do. We have seen specimens from Tokyo, Sendai, Nagoya, Gifu,Okayama, 
Sapporo, and Matsushima (Nagasaki). 


The larvae breed in almost any collection of water, especially 
where considerable organic matter is present. It is a strongly anthro- 
pophilic domestic species, generally attacking at night. S. Yamada 
(1927) considered it to be one of the most suitable hosts for W. bancrof- 
ti, and reported that 86.9 per cent of the filarial larvae maturedinthis 
Species. Both experimental and natural infection with Japanese ‘‘ B’’ 
encephalitis, as well as hereditary transmission of the virus, have ben 
reported for this species by Mitamura et al. (1939). Russian workers 
reported it as a vector of Japanese ‘‘B”’ encephalitis in the Soviet Far 
East (Chagin and Kondrat’yev, 1943). 


This mosquito is very closely related to C. quinquefasciatus and 
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some Japanese records of pallens may refer to the other species. The 
larvae of quinquefasciatus have a shorter siphon and the adult differs 
slightly in male genitalia. C. pipiens pallens is supposed to be common 
in Kyushu. Yet, all specimens we have examined from a general col- 
lection from Nagasaki were quinquefasciatus. In all probability the 
ranges of the two species overlap in Kyushu. 


CULEX (CULEX) VAGANS Wiedemann. 


Culex vagans Wiedemann, 1828. Aussereurop. Zweifl. Ins. 1: 545 (type 
loc.: Foochow, China). 

Culex tipuliformis Theobald, 1901. Mon. Cul. 2: 325 (type loc.: Bakl oh, 
N. W. Provinces, India). 

Culex virgatipes sagt: 1914, Bull. Ent. Res. 5: 126 (type loc.: Hong- 
kong). 


DISTRIBUTION. China, northern India, Japan and Saghalien. 


DISTRIBUTION IN JAPAN. Kyushu, Honshu, and Hokkaido. We haw 
seen specimens from Nagasaki. 


The larvae breed in lakes, ponds, and pools with filamentous algae. 
Adults attack man at night. S. Yamada (1927) reported this species as 
a very suitable host of W. bancrofti. 


Larvae are indistinguishable from those of pipiens, according to 
Barraud (1934). The adults are readily recognized by the striped legs. 
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IV. MOSQUITO-BORNE DISEASES IN JAPAN 


FILARIAS IS 


Filariasis is widespread in tropical and subtropical regions. In 
Japan the disease has been reported from various localities but more 
commonly on Kyushu and its adjacent islands. According to Yokogawa 
and Morishita (1933), the prefectures of Kagoshima and Okinawa are 
the most heavily infested areas in Japan. As high as 26 per cent ofthe 
population in Satsuma and Izumi Counties were found to be harbor - 
ing the parasite; 25.8 per cent infestation was fo on Koshiki, 24.8 per 
cent on Oshima, 21.2 per cent on Tanega-shima~/, 32.8 per cent on 
Kakeroma-jima, 39.8 on Tokuno-shima, 30.6 per cent on Okinoerabu- 
shima, 30.7 per cent on Kikai-shima, and 28.0 per cent in Amakusa. 
Imazona (1928) reported that human filariasis is very prevalent on the 
peninsulas of Osumi and Satsuma and along the coastal region of Hana- 
re-jima, where from 20 to 40 per cent of the population are affected. 
The same author reported that 19.3 per cent of the soldiers from Kago- 
shima Prefecture were found to be carriers of the parasite. Miyakawa 
(1945) stated that in Kagoshima, Matsushita et al. discovered microfila- 
riae in 44.4 per cent of chyluria patients andin 36 per cent of apparent 
ly healthy persons by blood examinations. In the Okinawa Prefecture, 
which is composed of the southern islands of the Ryukyu Archipelago, 
21.88 to 35.55 per cent infection was reported (Yokogawa and Yumoto, 
1939). Ohama (1939, 1941) found an average of 24.04 per cent of the 
school children in Yaeyama district to harbour the worms. In 1939 
Saigo examined 7,766 persons on Okinawa and found 1,040 (13.39 per 
cent) with lymphangitis, 83 (1.07 per cent) with chyluria and 151 (1. 94 
per cent) with elephantiasis (Miyakawa, 1945). Recent investigations 
by the Military Government confirm the high incidence of the disease 
on Okinawa. On Kyushu the disease is also prevalent in the Prefecture 
of Kumamoto, Nagasaki, and Miyazaki while the infestation in Oita, Sa- 
ga, and Fukuoka Prefectures is comparatively light. 


On Shikoku the disease is most common in Ehime and Kochi Pre- 
fectures. On Honshu it is prevalent in Niigata Prefecture,especially 
in the mountainous region where from 5 to 14 per cent of the apparent- 
ly healthy inhabitants were found to be parasitized by microfilariae 
(Takenouchi, 1936). A large number of cases have been reported from 
Fuji County of Shizuoka Prefecture, the coastal area of Wakayama Pre- 
fecture, Oki Island of Shimane Prefecture, and Hachijo Island of Tokyo 


/ The suffixes "shima" and "jima" are equivalent to the English word 
"island", 
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Prefecture. Only occasional cases have been reported from Mie, Gifu, 
Fukui, Ishikawa, Yamanashi, Chiba, Miyagi, Yamagata, Iwate, Aomori, 
and Hokkaido (Yokogawa and Morishita, 1933; Miyakawa, 1945). The 
Japanese Statistical Bureau reported 132 deaths from filariasis (chylu- 
ria) in the main islands of Japan and the Ryukyus in 1937, and 129in 
1938. About 85 per cent of the deaths were reported from Kyushu and 
the Ryukyus, 3 per cent from Shikoku, 12 per cent from Honshu and 
none from Hokkaido. 


Wuchereria bancrofti is the only species of filaria dangerous to 
man reported in Japan. Nakagawa (1936), in searching for the existence 
of W. malayi in Japan, found 78 out of 915 persons to be microfilaria 
carriers but all of them were carrying W. bancrofti. All literature on 
filariasis in Okinawa refers to W. bancrofti. Yokogawa and Morishita 
(1933), and Miyakawa (1945) made no mention of the presence of W. 


malayi in Japan. 


The transmission of filsriasis by mosquitoes has been repeated 
ly demonstrated since the discovery of Manson that Culex quinquefasci- 
atus (C. fatigans) was a vector of W. bancrofti at Amoy, China. In Japm 
the subject has been studied by several investigators. S. Yamada (127 
summarized the results of the early workers and made an extensive 
study on 24 species of mosquitoes regarding their suitability as inter- 
mediate hosts of W. bancrofti. He concluded that 7 species in which 
the filarial larvae completed their development were suitable hosts of 
the parasite, viz., Aedes togoi, Culex pipiens pallens, C. vagans (C.ti- 
puliformis), C. whitmorei, C. sinensis, C. tritaeniorhynchus and Ano - 
pheles sinensis. In the first four species, a great number of filarial 
larvae completed their development, indicating a higher degree of suit 
ability as intermediate hosts while in the last three species only a com 
paratively small number ofthe larvae reached the infective stage, indi- 
cating a low suitability as vectors of the disease. The filarial larvae 
only partially developed in Armigeres subalbatus, Culex bitaeniorhyn- 
chus, Asdes chemulpoensis Mot Japanese), Aedes galloisi, Aedes ne 
bolateralis, Aedes albopictus, Aedes ‘‘esoensis flavus’, and Culex 
vishnui. In the following species the larvae did not develop at all, viz., 
Anopheles sineroides, Aedes dorsalis, Aedes japonicus, Aedes esoen- 
Sis, Aedes imprimens, Aedes sticticus, Aedes vexans nipponii, Aedes 
koreicus and Tripteroides bambusa. Abe (1937), Yokogawa (1938), and 
Kobayashi (1941), considered Culex quinquefasciatus as an important 
vector of W. bancrofti in the Ryukyus and Formosa. 


JAPANESE ‘‘B’’?’ ENCEPHALITIS 


Japanese ‘‘B’’ encephalitis has frequently occurred in epidemic 
Proportions since 1871 in certain regions of Japan. However, it at- 
tracted little attention until the great epidemic in 1924. Much experi- 
mental work has: been done as to the etiology and mode of transmis- 
Sion of the disease by many Japanese workers since this epidemic. It 
is generally agreed that the causative virus is similar to, but not 
identical with, that of the ‘‘St. Louis’? type. Kawamura et al. (1936 
1937) showed that the two viruses (Japanese ‘“‘B’’ and “St. Louis’’) 
were immunologically distinct on the basis of both the sera of human 
patients and the sera of experimentally infected animals. The same 
conclusion was reached by many other Japanese workers ( Taniguchiet 


3 2 


al. 1936; Kasahara et al. 1937). In mice infected with the two strains 
there were no pathological differences, but this was not true with mon- 
keys. 


Although sporadic cases of Japanese ‘‘B’’ encephalitis have been 
reported from other parts of the world (China, Formosa, Manchuria, 
Siberia), epidemics have been confined to Japan and the Ryukyus. In the 
main islands the disease has a fairly wide distribution ranging from 
Kyushu to the northern tip of Honshu. The heaviest concentration of the 
infection has bee. found in Fukuoka, Toyama, andin the Prefectures 
bordering the Inland Sea (Kagawa, Okayama, and Hyogo). There have 
been only a few cases reported from Hokkaido. In 1924, atotalof 6,125 
cases were reported with a case fatality of 62.0 per cent (Anon., 1936). 
The disease has occurred annually since 1924 with a total of 21,355 
cases from 1924 to 1937 and a case fatality of 56.9 per cent. The high- 
est incidence occurred in 1924, with 6,125 cases and 3,797 deaths and 
in 1935 with 5,370 cases and 2,264 deaths (Rappley et al. 1939).During 
the 1935 epidemic 1,500 cases were reported in Tokyo alone (Kasahasa 
et al. 1936). The Japan Culture Promotion Association (Anon., 1936) 
reported a total of 12,341 cases from 1924 to 1933 with 7,991 deaths, 
representing an average case fatality rate of 64.8 per cent. These ca- 
ses were distributed according to prefectures as follows: 
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A recent intelligence report shows that during the summer of 1945 
(from July to September) 91 clinical cases of ‘‘B’’ encephalitis were 
reported on the island of Okinawa among the natives and 36 cases on 
the nearby islands of Heanza and Hamahika. Thirty-eight cases were 
reported among the American-troops during the same period. 


Cases of the disease have been reported throughout the year but 
the outbreaks are usually limited to late summer and early autumn. 
The Japan Culture Promotion Association (Anon., 1936) showed that 
the highest percentage of cases always occurred in August or September 
_of each year for the period of 1924-1933. Of the total number of cases 
during this period (12,341), 59.8 per cent occurred in August and 31.1 
per cent in September. Iimura showed that of 5,370 cases in 1935, 2,872 
occurred in August and 2,248 in September (Rappley et al. 1939). Ku- 
saka and Nakashima (1937) reported that all the cases admitted to the 
Okayama Medical College occurred in August in 1933, in late July to 
the middle of August in 1935 and in late September in 1936. 


Climatic factors seem to be correlated with the outbreaks of the 
disease. Epidemics usually have occurred in hot summers with high 
temperatures and have ended completely with the arrival of cool fal] 
weather. More cases have occurred in dry weather than jn wet. The 
amount of rainfall in the month preceding the epidemic is particularly 
indicative (Anon., 1936). 


The disease attacks persons of all ages, but the morbidity seems 
lower between 20 and 50 than in the younger or the older groups. Mor- 
tality is progressively higher as the age increases. There is no appa 
rent correlation between the morbidity and the density of population 
(Anon., 1936). 


Mode of Transmission.--There have been two schools of thought 
among Japanese workerseregarding the spread of Japanese ‘‘B’’ ence- 
phalitis, (1) by droplet infection and (2) by insect vectors. Takagi (1929 
considered that the causative virus entered the body through the nasal 
cavity, and this view was shared by Kawamura etal. (1936). The virus 
is supposed to infect the olfactory nerve and then spread to the brain 
and central nervous system. On the other hand many other Ja panese 
investigators favor the mosquito transmission theory. In 1937, Mita 
mura et al. (1937) reported their experimental evidence in support of 
. this theory. Mosquitoes (Culex pipiens pallens) were infected by feed- 
ing them on infected brain emulsion. They were then allowed to bite 
mice and apes. Encephalitis was produced in both animals. They -fur- 
ther reported that they found naturally infected C. pipiens pallens which 
transmitted encephalitis to the experimental animals. Mitamura et al. 
(1939) made an investigation in Okayama to determine the numbers of 
mosquitoes during different times of the year. It was found that there 
was a peak in early spring when the hibernating adults appeared and 
_another in summer (maximum at the end of July) when the new adults 
‘emerged. The principal species were Culex pipiens pallens and C. tri- 
taeniorhynchus, followed by Anopheles sinensis. Aedes togoi and Aedes 
albopictus were rare. Three weeks after the “mosquito peak’’ an epi- 
acc of encephalitis broke out. Experimental infection was made with 
Culex pipiens pallens, C. tritaeniorhynchus and Aedes togoi with positi- 
ve results in all of the species. It was found possible to experimentally 
‘infect 8 out of 20 specimens of C. pipiens pallens. The virus was 
not only found in the eggs and larvae of artificially infected adults of 
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t also in the adults which developed from these larvae, 
oes Sue ta the virus can be transmitted from generation to gene- 
ration. Natural infection was found in C. pipiens pallens and C. tritae- 


niorhynchus. 

d Kondrat’yev (1943) reported that Ae. japonicus, Ae . to - 
goi, Gate tritueniorh aoe are important vectors of Japanese ‘3B’ : 
encephalitis in the Sovist Far East. C. bitaeniorhynchus plays a minor 
part in transmitting the disease in this region. Ae. esoensis was also 
suspected to transmit the virus. 


MALARIA 


Due to the relatively cold climate and the small number of anophe- 
line mosquitoes, malaria was not a serious health problem in Japan be- 
fore the last war. The disease was lightly endemic ina few areas, viz., 
Fukui, Ishikawa, Shiga, Fukuoka, Kumamoto, Saga, Shizuoka, Aichi, Gi- 
fu, Mie, Kochi, and Kagoshima. Only isolated cases were reported from 
other prefectures. The only endemic type of the disease in Japan is vi- 
vax-malaria. Imported cases of malariae and falciparum have also 
been reported. The disease (vivax) is common in Okinawa Prefecture, 
and the southern islands of the chain have considerable falciparum- 
malaria. 


Malaria is not a reportable disease in Japan and no reliable mor - 
bidity statistics of the disease are available. According to the official 
reports there were 74deaths from malaria in the Japanese main island 
and the Ryukyus in 1933, 53 in 1934, 51 in 1935, 76 in 1936, and 65 in 
1937. The fatal cases were from all parts of the country including Hok- 
kaido, but more than half were reported from Okinawa Prefecture. In 
1938 the number of deaths increased to 207, about three times as high 
as the prece years, and it may be significant thatthe Sino-Japanese 
War began in 1937. According to Awaya (1942) over 1,000 malarial 
cases were reported by the Welfare Department from the main islands 
of Japan and the Ryukyus in 1938 and the majority of the cases were 
from Fukui, Shiga, Okinawa, Ishikawa, Aichi, and Toyama. According 
to the same author, Ibuki reported that 15 per cent of 350,000 Japanese 
soldiers stationed in Central China carried malaria parasites, and 16 
per cent of the soldiers of a returned division harboured the disease. © 


Malarial cases occur during most of the year in southern Japan, 
except in the cold winter months. It is most prevalent in late summer. 
Suzuki (1939) Showed that of 122 malarial cases among the employees 
of two factories in Shiga, 95 (77.8 per cent) occurred in the months¢ 
= = September and 61 ( 50 per cent) were in the months of July and 

ugust. 


Anopheles sinensis is the most common species of anopheline mos- 
quitoes in Japan. Although there is considerable difference én the indi- 
cated role in malaria transmission in other areas of its range, itis re- 
garded as the only Japanese vector of the disease. A. lindesaii japoni - 
cus has been suggested to be a weak vector but it plays no known role 
in malaria transmission elsewhere. Other species of Anopheles record 
ed from Japan are koreicus, edwardsi, and sineroides none of which is 
known to carry malaria. 
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DENGUE 


Dengue fever is prevalent in warm climates throughout the world, 
It was not reported from Japan prior to 1913 and it is considered that 
the disease was imported to Japan from Formosa and the Ryuk; 
where it has been epidemic from time to time (Kitano, 1931). In Okina 
wa there were 6epidemics prior to 1931, in 1892, 1902, 1912, 1916, 
1924, and 1931. In the 1931 epidemic 35,100 cases were reported from 
June to October in Okinawa Prefecture (Miyao, 1931). The epidemic 
extended northward into Kagoshima on Kyushu with a small number of 
cases. In 1933 many cases were reported among the factory workers 
in Wakayama. In 1942 the disease spread rapidly over Kyushu. Cases 
were first reported from Nagasaki in the first part of September and 
the disease spread to Kobe and Osaka, infecting over 4,000 people by 
the middle of the month. It was estimated that the actual number of 
cases was far greater (Miyakawa, 1945). Earlier records of dengue 
fever in Japanare few. A total of 260 cases were reported from the 
Japanese Army from 1913 to 1927; 4 in 1913, 115 in 1916, 60in 1922 
67 in 1925 and 14 in 1927. Cases were also reported from Chichi-jima 
of the Bonin Islands (Kitano, 1931). 


Miyao (1930) considered both Aedes aegypti and Ae. albopictus as 
the main vectors of dengue in Okinawa. Hosoya presented data indicat- 
ing that Ae. aegypti is a better vector than albopictus (Miyakawa, 1945). 
Aedes aegypti Gtegomyia fasciata) is one of the best known mosquitoes 
and is worldwide in its distribution between 40°N. and 40°S. The spe- 
cies is common in Formosa and parts of the Ryukyus, and is found al - 
so in Chichi-jima among the Bonin Islands, but has not been reported 
from the Japanese main islands. According to Hosoya, in Okinawa 66.6 
per cent of the mosquitoes collected during the 1931 dengue epidemic 
and 47.1 per cent collected at the end of the epidemic belong to this 
species (Miyakawa, 1945). Larvae of aegypti breed in all types of arti- 
ficial accumulations of water near habitations. The adult females are 
exclusively domestic and strongly anthropophilic. Aedes albopictus is 
als) a common mosquito and is widely distributed. In Japan it is found 
on Kyushu, Shikoku and Honshu. This species has been shown to be a 
vector of dengue fever in China (Canton) by Buddle (1928) and in the 
Philippines by Simmons et al. (1930, 1931). In Okinawa, Miyao (1930 ) 
considered this species as one of the mainvectors of dengue but Hosoya 
stated that in 1931 only 4.4 per cent of the mosquitoes collected at.the 
end of the Okinawa epidemic belonged to this species and none was col- 
lected during the epidemic. However, in view of the fact that dengue 
fever has been prevalent on Kyushu in recent years and that aegypti is 
apparently absent in this area, the role of Ae. albopictus in transmitting 
the disease seems obvious. The larvae of this species breed frequently 
in habitats similar to those of aegypti. The adult females are also 
strongly anthropophilic and bite during the day. 
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YELLOW FEVER 


Yellow fever was found to be epidemic in Southern Europe and in 
North America during the eighteenth and nineteenth centuries. At pre- 
sent it is known to be endemic in South America and Central Africa, 
The Oriental Region, however, for unknown reasons has remained free 
of the disease. A search among the available Japanese medical literatu 
re has not revealed any record of the disease as being present in that 
country, with the only exception being a record of an official source 
(Anon., 1927-1937) which showed three reported cases--a female case 
from Saga Prefecture in 1927, a male case from Oita Prefecture in 
1927, and a female case from Saga Prefecture in 1937. Owing to the 
fact that these three cases occurred years apart andno other cases 
were recorded, it appears that, although these three cases were assum 
edly diagnosed correctly they probably were not indigenous. 
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INDEX T0 SPECIES 


All numerals refer to the page on which the name occurs. Under- 
scored numerals refer to the page on which notes on the species are 
given. 


aegypti (Aedes) 

aitkenii, insulae florum var. 
albolateralis (Aedes) 
albopictus (Aedes) 
alboscutellatus (Aedes) 
annulus 


argenteus 

bambusa (Tripteroides) 
bimaculata (Uranotaenia) 
biroi 

bitaeniorhynchus (Culex) 
broquetii 

a (Aedes) 
christophersi 

concolor 

dorsalis (Aedes) 

downsi 

edwardsi (Anopheles) 
esoensis (Aedes 
fasciata 


fatigans 
flavopictus (Aedes) 
avus, esoensis var. (Aedes) 


fouchowensis 
funestus 


fuscana, vorax var. 
canis (Aedes) 
el , Sinensis var. 
hatorii (Aedes) 
hayashii (Culex) 
hyrcanus 
hyrcanus, eae var. 
imprimens (Aedes 
infantulus (Culex) 
insulaeflorum (Anopheles) 
aponicus (Aedes) 
— lindesaii var. 
(Anopheles 
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japonicus, koreicus var. 
jesoensis 
kanayamensis (Culiseta) 


karatsuensis, bitaeniorhynchus 


var. 
koreicus (Aedes) 
koreicus (Anopheles) 


koreicus, Sineroides var. 


lindesaii 
mimeticus (Culex) 


nipponii, vexans var. (Aedes) 


niveus 

nobukonis (Aedes) 
obturbans 
omurensis 
orientalis (Culex) 
osakensis 


pallens, pipiens var. (Culex) 


pallidothorax (Culex) 
pipiens 
pleccau 

legivennis 
pseudopictus 
punctibasis 


quinquefasciatus (Culex) 
rubithoracis (Culex) 


scutellaris 

sinensis (Anopheles) 
sinensis (Culex) 
sineroides (Anopheles) 
sticticus (Aedes) 
Subalbatus tus s (Armigeres) 
tigripes 


tipuliformis 
togoi (Aedes) 


towadensis (Megarhinus) 
tripunctatus 
tritaeniorhynchus (Culex) 
uniformis (Mansonia) 
vagans (Culex) 

vexans 

vicina 

virgati 

vishnui (Culex) 

vorax (Cule 

watasei (Aedes) 
whitmorei (Culex) 
yesoensis 
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Figures |-4.--wina pattern of four species of Japanese Anopheles: Fiaure |, from 
an Okinawan specimen; figure 2, from Wenohara, Honshu; figure 3, from Nagasaki, 
Kyushu; figure 4, from Yumoto, Honshu. 
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Figures 5-16.--Datails of Japanese Anopheles larvae: Figures 5, 8, 9, 13, and 16, 
front head: fiaures 6, 10, and 1%, left prothoracic submedian hairs; fiaures 
7, 11, 12, and 15, pecten. An. ae from a Nagasaki, Kvushu specimen; 
japonicus redrawn from Fena (1931); sineroidas from a Seoul, Korea specimen 
except for padtin which was redrawn from M. Yameda (1936); koreicus from 
Nagasaki, Kyushu; edwardsi from a Wenohars, Honshu specimen. 
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AEDES JAPONICUS 


Floures |7-27.--Detsils of Jiaoanese Culicines: Figure 25, adult; 
other flauras, larvae. Figure I7, three sizes of comb teeth; 
floure 18, segments Vill ani IX; figure 19. osterlor marain 
of anal rine entaraet; figure 20, left matathoracic spine: 
flaure 21, ovectin tooth; flioures 22 anid 23, seaments VIII and 
1X; figure 2u, head, dorsal; flaure 25, scutai pattern; finures 
28 and 27, variations In siphon. JT. bambusa ani Ae. togol from 
an Okinawan specimen; Ae. korelcus from a Seoul, Korea soecimen. 
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